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CHAPTERl INTRODUCTION 
1.1 Objective of the cruise 
The general objectives were to estimate the biomass and map the distribution of small pelagic 
fish stocks off NW Africa (Morocco, Mauritania, Senegal and the Gambia) by hydro-acoustic 
methods and describe the hydrographic conditions there over a period of 50 days, in June-July 
2002. For Mauritania the agreed objectives were: 
• To map the distribution and estimate the biomass of the main small pelagic fish using hydro-
acoustic methods. The species of interest are: sardine Sardina pilchardus, sardinella 
Sardinel/a aurita, S. maderensis, horse mackerels Trachurus trachurus and T. trecae, false 
scad Caranx rhonchus, anchovy Engrau/;s encrasicolus and chub mackerel Scomber 
japonicus. 
• To identify and describe the size distribution of the target fish populations by mid-water and 
bottom trawl sampling and process the catches by recording weight and number by species. 
• To sample standard hydrographical transects for temperature, salinity and ox:ygen at about 
16°40'N, 18°00'N, 19°00'N, 20°00'N and off Cape Blanc. 
The time allocated for this part of the survey, off Mauritania, was 6 days. 
1.2 Participation 
Members of the scientific teams were: 
Institut Mauritanien de Recherches Oceanographiques et des Peches: 
Mohamed El Moustapha 0 . BOUZOUMA, Mohamed 0 . SIDI, Abdoulaye 
N 'DIAYE, Ahmed DIAGNE 
Centre de Recherches Oceanographiques de Dakar-Thiaroye, Senegal: 
Abdoulaye SARRE 
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Department of Fisheries, The Gambia: 
Juldah JALLOW 
Institut National de Recherche Halieutique, Morocco: 
Hassan MOUST AHFID 
Institute of Marine Research, Norway: 
Reidar TORESEN, Magne OLSEN, Tore MØRK and Terje HAUGLAND 
1.3 Narrative 
Due to technical problems in the main engine onboard RV 'Dr. Fridtjof Nansen ' on the part of 
the survey covering Moroccan waters, the time available for surveying in Mauritania was 
limited to six days. After embarking of scientists from Mauritania, Senegal and the Gambia, in 
Nouadhibou the survey of the Mauritanian shelf started on June the 23, at Cape Blanc, with 
systematic parallel course tracks spaced about 15 NM (nautical miles) apart. To cover the whole 
distribution area of pelagic fish, the shelf was covered from the 15 m isobath and offshore to the 
500 m isobath. Trawling was done in-egularly, either to identify echo registrations or to check 
'blindly' if fish were mixed with the plankton in the upper layers of the water column. A smaller 
pelagic trawl or the bottom trawl with floats was used for sampling the pelagic fi sh in very 
shallow waters (depth less than 25 m). The shelf was covered south to St. Louis before a call 
was made in Nouakchott on June 29, to let participants from Morocco, and Mauritania 
disembark and scientists from Senegal and the Gambia come onboard. 
The hydrographic profile at 16°40'N was sampled on 28 June, at 18°00'N on 29 at 19°00'N on 
25 and off Cape Blanc on 23 June. Due to limited time in Mauritanian waters, the hydrographic 
section at 20°00'N was omitted. 
The survey was terminated in Nouakchott on 29 June. The course tracks with the fis hing and 
hydrographical stations are shown in Figure 1. 
1.4 Methods 
Enviromnental data 
Sutface temperature and meteorological data from a weather station were logged automatically 
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Figure 1. Course track and fishing and hydrographic stations 
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Hydrographic profiles were collected with a Seabird 911+ CTD probe. Temperature, salinity, 
oxygen and pressure ( depth) were logged by the Seabird Software. From these data series, 
records were selected from standard depths and presented in figures. 
Biological sampling 
Biological sampling of the fish was carried out using trawls. A pelagic trawl with floats was 
often used. A smaller pelagic trawl or the bortom trawl with floats was used for sampling the 
pelagic :fish in very shallow waters ( depth less than 25 m). Annex Il gives a description of the 
instruments and the fishing gear used. All catches were sampled for composition by weight and 
numbers of each species caught. Species identification was based on the FAO Species Guides. 
Length frequency distributions, by total fish length in cm, of the selected target species were 
taken in all the stations where they were present. Individual weight measurements were taken 
regularly to estirnate the condition factor in the length-weight relationship: 
_ cond 
w = --· L3 
100 
The specific condition factors obtained from the samples and applied for this survey were: 0.96 
for sardinellas and horse mackerels, 0.82 for pilehard and 0.54 for anchovy. For chub mackerel, 
Scomberjaponicus, a condition factor of0.84 was used. 
For the estirnation of the biomass of carangids and associated species, an overall average Iength 
of 23 cm and a condition factor of 0.88 (to calculate the mean Iength of this Iength group) were 
applied. 
All data on fishing stations and fish length sampling were made available to the participants on 
diskertes. 
The complete records of :fishing stations are shown in Annex I. 
The following target groups were used for Mauritania: 
1. Sardinellas (flat sardinella Sardinella maderensis and round sardinella S. aurita), 
2. Sardine Sardina pilchardus, 
3. Horse mackerels (Atlantic horse mackerel Trachums trachums, Cunene horse mackerel 
Trachums trecae, and false scad Caranx rhonchus), 
4. Chub mackerel Scomberjaponicus, 
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5. Other pelagic carangids and associated species (Atlantic bumper Chloroscombrus 
chrysurus, African lookdown Selene dorsalis, largehead hairtail Trichiurus lepturus, and 
barracudas Sphyraena spp.), 
6. Other demersal species (such as bigeye grunt Brachydeuterus auritus, Sparidae and 
Haemulidae), 
7. Other clupeids such as West African ilisha Ilisha africana. 
Acoustic sampling 
A SIMRAD EK500 Echo-sounder was used with the settings as shown in Annex Il. The Bergen 
Integrator (BET) was used for analysis and allocation of the integrated sA-values to the individual 
specified target groups by 5 NM intervals. The allocation of values to target groups was based 
on a combination of a visual scrutiny of the behaviour pattem as deduced from echo diagrams, 
the BET analysis, and the catch compositions. 
In cases where the target category of fish contains more than one species (sardinellas and horse 
mackerels), the mean sA-value allocated to the category is divided between the species in the 
same ratio as their contribution to the mean back scattering strength in the length frequency 
samples. 
The following target strength (TS) function was applied to convert sA-values (mean integrator 
value fora given species or group of species in a specified area) to number of fish: 
TS = 20 log L - 72 dB 
Which can be converted (see Toresen et al. 1998 for details) to the area form (scattering cross 
sections of acoustic targets): 
where L is total length in 1 cm length group i and CFi (m-2) is the reciprocal back scattering 
strength, or so-called fish conversion factor. 
In order to split and convert the allocated SA-values (m2/NM2) to fish densities (numbers per 
Iength group per NM2), the following formula was used: 
where 
Pi = density of fish in length group i 
SA = mean integrator value 
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Pi = proportion of fish in length group i 
f- _P; L. = the relative back scattering cross section (m2) of the length frequency 
i=l c Fi 
sample of the target species, and 
Cfi = reciprocal back scattering cross section (crbs-1) of a fish in length group i. 
The integrator outputs were split in fish groups using a combination of behaviour pattem as 
deduced from echo diagrams, the BEI analysis and catch composition as described below. The 
following groups were used for Mauritania: 1) sardinellas, 2) sardine, 3) horse mackerels, 4) 
chub mackerel, 5) carangids and associated species and 6) demersal fish . 
The above equations show that the conversion from sA-values to number of fish is dependent on 
the length composition of the fish. It is therefore important to get representative length 
di stributions from the stock in the whole distribution area. 
When the size classes (of e.g. young fi sh and older fish) are well mixed, the various length 
distributions can be pooled together with equal importance. Otherwise, when the size classes are 
segregated, the total distribution area has to be post-stratified, according to the length 
di stributions, and separate estimates are made for the regions containing fi sh with equal size. 
A systematic approach to a) divide the sA-value between species in a category of fish (e.g. 
Sardinella aurita and S. maderensis) and b) produce pooled length distributions of a target 
species for use in the above equation and c) calculate the biomass estimates for a region, is 
obtained through the following procedure: 
• The samples of the species in the category (e.g. sardinellas) are respectively pooled together 
with equal importance (normalized). A sample of 60 flat sardinella in one sample will have 
equal importance to 30 fish in another sample and not the double weight in accordance with 
the number of fish in the sample. 
• The mean back scattering strength (p/sA) of each length frequency distribution of the target 
species is calculated and summed. This is automatically done if the length distributions are 
punched into an Excel spreadsheet prepared for the estimation of the abundance of fish 
(made available onboard 'Dr. Fridtjof Nansen '). 
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• The mean sA-value allocated to the category of fish in the region is divided between the 
species in the same ratio as their relative contribution to the mean back scattering strength of 
the length groups in the sample (also automatically done in the Excel spread-sheet given that 
the sA-value for the region is punched into the sheet). 
• The pooled length distribution is used, together with the mean sA-value, to calculate the 
density (numbers per square NM) by length groups and species, using the above formula. 
The total number by length group in the area is obtained by multiplying each number by the 
area. (This is done in the Excel spreadsheet, given that the area of the region is punched in to 
the sheet). 
• The numbers are converted to biomass using the estimated weight at length. (Done in the 
Excel sheet if the condition factor is punched). 
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CHAPTER 2 SURVEY RESULTS 
2.1 Weather conditions and hydrography 
Wind conditions 
Distribution of wind speed and direction recorded along the survey track is presented in 
Figure 2. 
Weather conditions during the survey were dominated by streng north-easterly winds in the 
Cape Blanc area, Figure 2. These strong winds in thi s region lead to the intensification of 
upwelling and coastal currents. 
Farther south the wind direction was changed to the west-east, and the hydrography south of 
Cape Timiris was dominated by tropical waters (more than 22 °C). 
Hydrography 
Figure 3 shows the distribution of sea surface temperature along the survey track. The 
characteristic feature of the sea surface temperature to the south of Nouakchott is a 
predominance of tropical warm surface water >23 °C as a seasonal effect. 
North of Cape Timiris to Cape Blanc, the distribution of sea surface temperature is affected 
by the persistence of the upwelling waters from the north with temperatures <19 °C. The 
thermal front was located at about 19 °N, which is farther south than normal (20-21 °N). 
Figure 4 shows the distribution of temperature, salinity and oxygen in the four profiles. 
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Figure 2. Wind conditions in the surveyed area. 
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Figure 3. Sea surface temperature. 
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Figure 4. Hydrographic profiles with distribution of temperature, salinity and oxygen 
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Figure 4. continued. 
2.2 Pelagic fish on the shelf from St. Louis to Cape Timiris 
Figures 5 shows the distribution of sardinellas on the shelf of Mauritania. 
Sardinellas were found over the inner shelf in a nearly continuous belt along the coast from 
St. Louis to some 20 NM north of Nouakchott, see Figure 5. Particularly dense school areas 
were located north and south of Nouakchott. Another area with relatively dense schools was 
found same 30 NM south of Cape Timiris. 
The samples showed sardinellas of varying size, the round sardinella south of Cape Timiris with 
modal lengths of 14, 29, 31 and 34 cm, while the flat sardinella had modal lengths of 11, 28 and 
31 cm. Stock length compositions by numbers and weight in Annex IV. 
Table 1 gives the biomass estimates of sardinellas based on their size composition in the area of 
sampling. The total estimate was 234 thousand tannes of which 67% was round and 33% flat 
sardinella. 
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Figure 5. Distribution of sardinellas. 
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Figure 6. Distribution of horse mackerels. 
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Figure 8. Distribution of carangids and associated species. 
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The distribution of the horse mackerels, Cunene horse mackerel and false scad is shown in 
Figure 6. Horse mackerels occurred in one main concentration; between 17°00'-19°00'N. The 
most <lense concentrations in these aggregations were found at about 17°30' -l 7°50'N and at 
about l 9°00'N. The aggregations were found all over the shelf, at daytime close to the bottom at 
depths around 50-120 m, while at night the fish raised to a more pelagic distribution. The 
biomass was estimated at 587 thousand tennes. The horse mackerels were mostly Trachurus 
trecae, which dominated the biomass estimate by 69%. 
Young individuals of Trachurus trecae dominated totally with a modal Iength of 9 cm. False 
scad, Caranx rhonchus, were the second most numerous of the horse mackerels, mostly in the 
near shore concentrations, and had modal lengths of 14, 18, 26, and 43 cm. Estimated number 
and biomass by length-groups and sectors are given in Annex IV. 
Anchovy was found in two areas in this region, Figure 7, one some 30 NM south ofNouakchott, 
and the other off Cape Timiris. The northernmost one had higher density. The biomass was 
estimated at 49 thousand tennes. The estimated number and biomass by length group is shown 
inAnnex IV. 
Figure 8 shows the distribution of the other carangids and associated species, which took the 
form of a continuous belt of various densities on the entire shelf The total biomass was 
estimated at 148 thousand tannes. The samples from the distributional areas consisted of 
humper, West Afiican Spanish mackerel, Atlantic bonito, pompano with small amounts of 
barracudas. 
Chub mackerel was found in two small areas with rather low density, one at about l 9°N and the 
other at about 17°30'N. The biomass of chub mackerel, Scomber japonicus was estimated to 
3 1 thousand tannes. 
2.3 Pelagic fish on the shelf from Cape Timiris to Cape Blanc 
There are often aggregations of juvenile fish in the area between Cape Timiris and Cape 
Blanc, and this year, small sardine, sardinella and horse mackerels were found. 
Between Cape Timiris and Cape Blanc, a large aggregation with rather high densities of 
sardine was recorded, Figure 9. The aggregation was estimated at 844 thousand tannes. 
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Figure 9. Distribution of sardine. Cape Timiris-Cape Blanc. 
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The samples showed that small individuals (<16 cm) dominated (estimated at some 38 billion 
individuals). However, the estimate of small fish in the area must be regarded as uncertain 
and low because the area, Bane d' Arguin cannot be covered by the vessel. It is believed that a 
lot of juvenile fish is distributed there. The modal Iengths of sardine in the samples of the 
catches were 11, 13.5, and 21 cm. 
Round sardinella were found in an aggregation of schools between 20°05'N and 20°30'N, 
Figure 5. The concentrations were relatively dense and the estimate was some 694 thousand 
tonnes, Table 2. The modal lengths were 11, 14, 29, and 34 cm. 
Horse mackerel were recorded continuously along the shelf edge, Figure 6. The aggregations 
consisted of young Trachurus trecae, estimated at 397 thousand tannes. The modal Iength 
was 9 cm. 
Anchovy were present in rather <lense concentrations in the outer parts of the shelf, Figure 7. 
These were estimated at a biomass of 113 thousand tonnes. However, it is believed that the 
coverage of anchovy is not complete as there may be fish in the Bane d' Arguin. 
An estimate of chub mackerel was made also for this area. A very small aggregation was 
found at the outer shelf, estimated at 1 thousand tannes. 
Other carangids and associated species were not found in significant amounts during this 
survey. 
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CHAPTER3 OVERVIEW AND SUMMARY OF RESUL TS 
Although shorter time than usual, the survey was conducted successfully in the period 23 to 
29 June with a course track of I 200 NM and 19 fishing stations, Figure I. 
The hydrographical data show that the temperature is lower than the long-term mean. The 
thermal front was found somewhat farther south than last year. 
Mainly adult flat sardinella were found between St. Louis and Cape Timiris, Figure 5, but 
high concentrations of round sardinella were found between Cape Timiris and Cape Blanc. 
Horse mackerels were found in high densities of juveniles, mainly in two main areas; the 
!argest one extending from about l 7°00'N to about 19°00'N, Figure 6. Carangids (not 
including horse mackerel) and associated species occurred in low densities along the southem 
parts of the shelf, Figure 8. 
Sardine was found in the area south of Cape Blanc, Figure 9 and was estimated at 844 
thousand tonnes. Significant amounts of juvenile pilehard were observed. 
The total biomass of sardinella was estimated at 928 thousand tonnes (8% flat and 92% round 
sardinella), that of horse mackerels at 984 thousand tonnes and that of the carangids and 
associated species at 148 thousand tonnes, see Table 3. 
Table 3 Summary ofbiomass estimates ofpelagic fish, Mauritania, thousand tonnes. 
Flat sardinella Round sardinella Horse mackerel Carangids etc. 
St. Louis-Cape Timiris 77 157 587 148 
Cape Timiris-Cape Blanc 694 397 
Total 77 851 984 148 
Table 4 lists biomass estimates of sardinella and carangids and associated spec1es from 
previous ' Dr Fridtjof Nansen' surveys of this shelf region. Compared with a survey from the 
same season in 2001 the estimate of 928 thousand tonnes of sardinella from the current 
survey is high. The carangid estimate (including horse mackerels) of I 132 thousand tonnes is 
also high compared with last years estimate. 
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Tab le 4 Biomass estimates from 'Dr. Fridtjof Nansen' surveys of the Mauritanian 
shelf, thousand tonnes. 
Survey: Sardinellas Carangids etc. 
AprMay-81 20 370 
Sept -81 75 * 
FebMar-82 50 470 
NovDec-86 300 540 
FebMar-92 1970 190 
NovDec-95 1780 190 
NovDec-96 1400 400 
NovDec-97 1200 660 
NovDec-98 1130 280 
NovDec-99 740 560 
NovDec-00 930 l 040 
June -01 570 670 
NovDec-01 230 370 
June -02 930 I 130 
*Not available 
References: 
Toresen, R., Gjøsæter, H. , and Barros P. 1998. The acoustic method as used in the abundance 
estimation of capelin (Mallotus villasus Mtiller) and herring ( Clupea harengus Linne) 
in the Barents Sea. Fisheries Research 34 (1998) 27-37. 
Annex I Records of fishing stations 
DR. FRIDTJOF NANSEN 
DATE : 23 / 6/02 
PR0Jl:CT: W3 PROJECT STAT I ON: 1654 
GEAR TYPE: PT No: 4 POSITION: Lat N 2047 
l'ltart stop duration Long W 1718 
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DR. FRIDTJOF NANSEN 
DATE: 23/ 6/02 
PROJECT :W3 PROJECT STATION: 1655 
GEAR TYPE: PT No: 4 POSITION: Lat N 204? 
::stat: t :itop durati.on Long W 1724 
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S c ontbe r japonJ..cu:i. 
SYNODONT IDAE 
Al lote uth1:i ::Jubula ta 
CATCH/HOUR 
we1ght 




32 . 14 
2. 57 

























To t al ~ ~ 
DR. FRIDTJOF NANSEN 
DATF; : 24 / 6/02 
PROJECT : W3 PROJECT STATION: 1656 
GEAR TYPE: PT No: 4 POSITION: Lat N 20'17 
:i tart 
TIME :23:39:18 
LOG : 1.1116.32 
FDEPTH: 10 
BDEPTH: 315 
:itop durat lon 




Tb,..1nq da : 900 W1t: e out: 
Purpa:ie c ode: 
Ar e a code 
Getu:Cond. codl! : 
VlllldJ..ty code: 
200 i; Sp eed: '40 
Long w 1 740 












758 . 60 
238 . 3Z 
21 . 10 
23. 36 








\ OF TOT . C SAMP 
64 . 22 
25 . '43 
7. 99 
o . 91 
o. 78 
0 . 66 
2783 
2782 
DR. FRIDTJOF NANS EN 
DATE: 24 f 6/02 
PROJECT: W3 PROJE;CT STATION: 1657 
GEAR TYPE: PT ?fo: l POSITION; Lat N 2036 
,:,tart :itop durat ion 
TIME :04 : 36:39 04 : 51 : 12 15 (min) 
LOG :14 56. 27 1457 . 17 0 . 89 
FDAPTH: 20 20 
BD'ePTH: 14 79 
Toving dir : 2700 Wue out: 
s o rt e d: 34 Kq 
SPECIES 
Sard1nella auritl'l 
En9raul:i:i e n ci::a::11co lu:i 
Sardi n.a p ilchardu:i 
Trachuru!I trecae 
Scold>e r ).o.ponicu:i 
Saurid.o. bra:ii.llen:11:1 
S e p1ella ornata 
T r achuru!'.S tra.churu'!J 
To t a l 
Total cotch: 
Long W 1734 
Purpo:ie c ode : 
Area code 
Ge arCond . code : 
Vahdity c ode : 
80 m Speed: 36 Jc.n • 10 
133. 08 CATCH/HOUR: 
CATCH/HOUR \ OF TOT . C 
v e iqht 
204 . 00 
198 . 40 
96 . 00 
18 . 40 
9. 60 

























DR. FRIDTJOF NANSEN 
DATE : 2'4/ 6/02 
PROJECT:W3 
GEAR TYPE: PT No : 6 
Pft.OJECT S TAT ION: 1658 
POSIT I ON: Lat N 2036 
:itart 
TIME : 07: 30: 58 
ux;. : 14.81. 39 
FCEPTH: 10 
BOEPTH: 31 
:rtop durat ion 
09 :00:14 29 (min) 
1482 . 7 0 1. 30 
10 
38 
Tow1nq d ir: 2 70ø Wi.re out : 
Long W 1712 
Purpo!!!:e codo : 
Are a code : 3 
GearCond. code: 
Valldi ty code : 
1 50 m Speed: 30 Jtn.•10 
Sor t e d: 36 Kg Total co.tch: 6999 . 92 CATCH/ HOUR: 14482. 60 
SPECI ES CATCH/HOUR \ OF TOT. C SAHP 
veiqht number::i 
Sardin.a p1lchard u:i 
Sard1ne lla øur 1 t ø 
Trllchuru:t trecae 
Scomber Japoni.cuei 
Engrauli.:i. e ncra.:ucolu:i 
Trachu.ru:i trachuruz,: 
12148 . 6 '4 770208 83.88 
14. 71 
0 . 50 
o. 50 
o. 36 
0 . 06 
2787 
21 86 2130 . 83 55906 
71. 69 '4779 
71. 69 797 
51. 79 1171 
7 . 97 1194 
Total 14482 . 61 ---roo.or 
DR. FRIDTJOF NANSEtl 
DATE: 24/ 6/02 
PROJ EC1' : WJ 
GEAR TYPE : PT No: 6 
PROJECT STATION: 1659 
POSITION: Lat N 2021 
:itart :rtop duratJ..on 
TIH.E : 11: 35 : 09 12 : 05: 13 30 (min) 
LOG : 1515.96 1517. 51 l.5S 
fDEPTH: 10 10 
BDl;PTH: 33 32 





120 m Speed: 40 
Long w 1"116 
Sorted: 36 Kg Total catc h : 2007 . 00 CATCH/HOUR: 4 014 . 00 
SPECIES 
Sardi.no. p.i lchardu:i 
Engrc.uli:i e ncrll:ticolu:i 
Sardinelln. lJ.urita 
Trachururi tr ec.a.e , juvenl. le 
Loh.90 vulgari:i 
HugJ. l capurrJ.1 







1 26. 12 
31 . 12 
6. 60 
3. 4 0 









\ OF TOT. C SP.Mi> 
58. 83 
27. '42 








DR . FRIDTJOF NANSEN" 
DATE: 24/ 6/02 
PROJ.ECT:W3 
GEAR TYPE : PT No: 2 
PROJECT STATION: 1660 
POSITION": Lat N 2021 
!!' t art ::itop dUHlt l.OD 
TIME :14: 50 : 58 H:54:27 3 {minl 
LOG :15 39. 57 lS40. 14 0 , 56 
FDEPTH: 55 55 
BDEPTH: a 4 95 
Purpo:i;e code: 
Area code 
Ge arCond. code : 
Val.id1 ty code : 
Lon g W 17 37 
Towing dJ.r: 270D wue out: 200 m Speed: 40 kn*lO 
Sor t ed : 47 Kg 
SPECIES 
Trachuru~ tre cae, luvenJ.le 
Au.xi:i thaza.rd 
Lagocep halu:i l oev19otu:t 
Total 
Total catch: 48. 30 CATCH/HOUR: 
CATCH/HOUR 
weight ntmhe r :i 
946 . 00 69500 
16. 0 0 40 
4 . 0 0 20 
'J66 . OD 
\ OF TOT. C 
91. 93 
1.66 
0 . 41 
96 6 . 00 
SJ\KP 
2791 
DR. FRIDTJOF NAUS.EN 
DATE: 24f 6102 
PRO.JECT: "W3 
GEAR TYPE: PT No ; 3 
PROJECT STATION: 1661 
POS IT ION: Lat N 2006 
:i t art :ttop durot ion 
TIME :18:23:20 .18 :49: 41 26 (lun) 
LOG : 1574 . 37 1 576 . 10 1.70 
FDEPTH: 40 40 
BDEPTH: 88 102 
Towing dir: 2700 Wire out: 
sorted: 19 Kg Total r:otch : 
SPECIES 
Trachuru:s trecoe, JUVenl.l e 
Engr.a.uli !!' encraincolu~ 
Sardinella aurita 
Scoinbe r Japoni.cu:J 
Trachuru:i; trachuru:i 




Ge!!rCond. cod e: 
Valid i ty code : 
140 m Speed: JS 
Long W 1733 
500.00 CATCH/HOUR: 1153. as 
CATCH/HOUR 
v eJ.ght 
949 . 66 
117.51 
s . 88 











\ OF TOT. C SAMP 
ez. 30 








DR. FRIDTJOF NANSfill 
DAT!:: 24/ 6/02 
PROJECT:W3 PROJECT STAT l ON: 1662 
GEAR TYPE: Pr Ho: 1 POSITIOH: Lat N 2 0 06 
start 
TUtE : 20:41:23 
.stop durot ion Lon g w 1720 
LOO : 1593. 23 






Tow.inq dir:. 2100 Wiro out: 
Sor t e d :. 33 Y.g Total catch: 
SPECJES 
Eng r auli.:s e nc ra:ncolu:s 
Trae huru:s trec.ae , )UVenile 
Sar d1 n el l<1!11 auritd 
Caranx rhonchu:s 
Pa9e llus b e llottu 
8r4chydeuta ru:1 aun. tu:s 
D1plodu:s b e llotti.1 
Scotc.be r )tlpQnicus 
Sep1ttlla orr-.ata 
Total 
Purpo:se c:od e : 
Area code 
Ge orConr:I. C'ode: 
Val i.dity eode: 
200 m Speed: JO kn"'lO 
211.81 CATCH/HOUR: 
CATCH/HOUR \ or TOT. c 
vel.ght nud>er:s 
680. 41 110008 
129 . 47 29026 
53 . 26 480 
45 . 46 339 
33. 32 138<4 
8 . 75 0 0 
4 . 52 28 
4 . 52 31 1 
0 . 56 26 
9 59. 33 
10. 93 
13 . 39 
5 . 55 
4 . H 
3 , .41 










DP.. FRIDTJOF NAN$EN 
DATE: 25/ 6/02 
PROJECT:W3 
GEAA TY PE: PT No: 1 
PROJECT STAT ION: 1663 
POSITION: l..at ti 1951 
start 
TIK! : 00: 2 9: 1 2 
LOG :1 626.14 
:stop durAtlon Long- w 1706 
fDEPTH: 5 
BDEPTH: 11 
00: 59: 10 30 (•l.nl 
1628 . 01 1. 92 
5 
21 
Tov1ng d i r : 2700 Wire out : 
Sorted: 112 Kq Tolal cateh: 
Purpose code: 
Area cod e 
GearCond.code: 
Validity code: 
120 :m Speed: 3~ 
U2. . 02. CATCH/HOUR: 32 <4 . 04 
S P&CI!.S CATCH/HOUR \ or TOT . c SAMP 
Caranx r honchu:1 
Trachuru~ tre c:ae, )uven1l e 
!r.9rau l.1 :t e ncra::ii.colutJ 
St rom.oteu~ fiAtola 




S o r dinel la aur1ta 
Aleeti.:s ale x <l!llndr inu~ 
Sa r d1ne lla madere ns i:1 
PomodA::iy:s l.nc.i smi 
L.01190 vulgori:s 
Pa9ellu::i b e l l ott11 
Sep.iella ornata 







22 . 50 
9 . 40 
6 . 80 
6. 20 
3 . 36 
2. 10 
2 . 0 0 
2 . 0 0 
o. 9<4 
o . 48 
0 . 20 
0 . 16 
















4 2. 96 
17 . 28 
11 . 73 
10.40 
6 . 9 < 
2 . S9 
2 .10 
1. 91 











OR. U.ID'fJOf UANS&N 
DATE : ?~ / 6/02 
PROJEC'l':W3 PROJtCT STATION: 1 664 
GEAR TYPE : B'f No: 8 POSITION: L.at N 1931 
!l t art :stop duration Lonq W 1 651 
TIME :09:21:18 09:51: 49 31 hunl Purp o2'e code : 
LOG : 1112 . <40 1714.1" 1.74 Ar e a C'Od• I 3 
FD&PTH: 66 67 GearCond.eode: 
BDEPTH: 66 67 Val.id.tty cod•: 
Tov1ng d1r: 3300 Wir • out: 250 m Sp eed : 30 Jtn• 10 
Sorte d: "4 Kg Total catch : 1657 . 55 CATCH/HOVR: :nos . 16 
S P.EC I ES 
Trachm: us t teca e , JUven1l e 
Loli.qo vul9:1rl.:1 
T rJ. ch1urU!I lepturus 
Enqraul1:1 encra:si.co l u !!I 
Scoi:i.ber Japonteu:i 
Ca raruc rhoneh~ 
Ar i.ws h e ude loti 
Octop u:i vulgar1:s 
Ar qy r o:soau:i r e q1.U!I 
Total 
CATCH/HOVR 
v e1qht numher!I 
2850. 00 832200 
232 . 2~ 3581 
60. 00 155 
23. 23 2419 
19. 35 194 
12 .17 39 
1 . 65 4 
3 . 39 10 
2 .52 2 
320 8 . 17 
' or TOT . c 
88 . 8 4 




o. 4 0 
O. l< 
0 .11 





OR. FRIDTJOF NANSEtl 
DATE• 25 / 6/02 
PROJEC'l': W3 
GEAR TYPE : PT No: 1 
PROJECT STAT I ON: 1665 
POSITION': Lat U 1901 
:i t art 
TIH& : 19: 46: H 
LOG : 1805 . 46 
FDEFTH: 20 
BOEPTH: 66 
stop dur.at i on 
20: 17:26 31 (1111n) 
1807 . 39 1. 84 
2~ 
H 
Purpo:se co do : 
Area eode 
GearCond. cod e : 
valid.Hy code: 
Lon 9 W 1634 
Tovin9 da: 2 90a Wi.re ou t: 100 a Sp eed: 35 ltn "' lO 
sor ted: 11 Kq 
S PEClES 
Troc huru' treca e, juveni l e 





Total catch: 347 . 15 CATCH/HOUR: 
CA.TCH/HOUR 
v eiqht number:s 
551 .42 79932 
87 . 10 8193 
lS . 48 581 
9 . 19 23 
3 . 87 381 
673. 06 
\ OlTOT. C 
82 . 82 
12 . 94 








OR. FRIDTJOF NANSEN 
DATE: 25/ 6/02 
PROJECT:W3 
GEAR. TYPE: PT Ho : 7 
PROJECT S TAT ION: 1666 
POSITION: Lot N 1855 
start :itop durat ion t.onq w 1 625 
TIME : 23: 12: 35 2.3 : 43: 27 31 (:al.n i Purpose code: l 
LOG : 1830.64 1832. 30 1.65 AI:ea code : 3 
FD!PTH: 10 10 Ge arCond. cod e : 
BOEPTH: 32 2'1 Valldi. ty cod ø: 
Toving dir: 2 0ø Wir e o ut: 160 m. Spee d : 30 )m•lO 
Sorted : 3~ Xg 
S PECIES 
Tr achurus tu1cae , ) Uveni.le 
Sard.i.nella o.urila 
Scoaber )aponi.cus 
To tal catch: 
En9raulis enerd:sicolu!I 
LlocorcinU!J corrugatu:i 
Co r anx rhonchu!I 
Plectorhl.nchus :cedi. t e rrane uo 
Tr a chinu:i droco 




<436. 31 CATCH/HOUR: 
CATCH/HOUR \ or TOT. c 
v e l.ght numbe r s 
311. 42 44390 
2 65 . 65 98<42 
1 32 . 97 4103 
44. 42 380 3 
6 . 39 842 
5 . 63 25 
3 . 56 2 
).19 87 
2 . 61 87 
2 . 11 2 
o. 33 2 
9 4<4 . '48 
44 . 69 
31. 46 








0 . 04 
loo.1ii 







DA.. FA.IDTJOF NANSEN 
DA?!: 2 6 / 6/02 
PROJECT :W3 PROJECT STATION: 1667 
GEAR TYPE: 8T No : 8 POS I T I ON:Lat N 1749 
;,tort s top dur au on 
TI ME :20:03:16 20: 33:08 30 lai.n} 
LOG : 20.36. 22 20 38 . 02 1. 80 
FDEPTH: 16 17 
BDEPTH: 16 17 
Tov ing d.ir: 3350 Wire out: 
Sorted : 60 Kq 
S PECIES 
Sard1ne lla aur l. t a 
Poaod&sys Jubelini 
Caranx rhonchus 
Chlo r oscoa:abru!I: c hry:iurus 
LeptochAr i.os :smi thJ.1 
Goleoides d ecadAc tylW!I 
Spa. r u!!: c a e r uleostictu:s 
Sa rdi. nella aode r e nsis 
8rachydeuten1s aur i lus 
Alectis a lexondri nu:1 
Drt p one afrieana 
GyanuTa :&ic rura 
Pse udupene u::i p r oye n::i i s 
Euci.nooto111.us me l anop t e ruts 
Paoe ll u s b a lle t t .i i 
Sphyrae no 9WlcMncho 
Poaad.osy!!I .inc .i:iu:s 




Ar ea c ode 
GeorCo nd. cod e : 
Val1di.ty cod ø : 
100 m. Sp eed : 30 
Lon9 w 1601 
328 . 66 CATCH/HOUR: 657 . 32 
CA'l'CK/HOt.JR 
we ight numbers 
140. 00 564 
93. 00 300 
92.40 564 
56 . 76 480 
49.90 12 
1 5 .12 216 
38.28 132 
3 6. 60 118 
35.52 360 
26. 40 " 
9 . 60 12 
9 . 00 12 
8.16 72 
7 . 20 60 
5. 64 252 
1. 80 12 
1. 56 2<4 
0 .48 36 
6!17. 32 





1 . 58 
6.86 















2 80 9 
2811 
DR. FRI DTJOF NANS EN 
DATE: 27/ 6/02 
PROJ&CT :WJ 
GEAR TYPE: PT No: 2 
PRO.Jf:CT STAT lON': 1 668 
POS I TIOU: Lat N 1730 
:itart :stop durot i on. 
TUtt :02: 34:32 03:0<4: 11 30 [a i.nJ 
LOG :2096 . 2 7 20 98 . 02 1 . 77 
P'DEPTK:: 130 130 
BDEPTH: 196 248 
Tovl.ng di r : 2700 W1r t out : 
Sorted: 12 Kg To tø.l catc h: 
SPECI!S 
Merlucci.uo polh 
T r ochuru:s traea e 
Pa r 4penae u::i lonqi r o!llt r .l.s 
Scolaber japon 1ctl:5 
Plesionik4 s p. 
KYCTOPHIDAE 
Syno9r ops ai.ci:olepi.ts 
Solenocei: ll a f rl. cana. 
l'a:sipha.ea o i.va do 
Total 
Lo ng w 1635 
Purpo:se cod e : 
Area code 
GeorCo nd. code: 
Valid1. ty codø: 
350 m. Spe ed: <40 Jtn "' lO 
49 . 98 CATCH/HOUR: 





5 . 12 
5 . 56 
2 . 08 















21. 2 1 
6. 4 4 
5. 72 









DR . f RIDT.JOF NJ\NSEN 
DATE: 27 I 6/02 
PROJECT:W3 
GEAR TYP!: PT No~ 5 
PROJECT STATI ON: 1669 
POSITJ O?f: Lat N 1130 
tstar t !lt op durat i.on 
TlKE :05 :00:07 0 5:00: 57 13 t111.1.n) 
LOG : 2 115 . 24 2115 . 9 1 0 .6'1 
FDEPTH: 10 10 
BDEPTH: 83 88 
Tov1n9 dir: 270o Wi r e out: 
Sorted: 6 Kq Toto l c a tch: 
S PECIES 
Trachuru::i t r eca e , l uven1l • 
tn9rouli~ encra!l.i c olu~ 
Scomber )aponicus. 
tut hynnus alle tteratwi: 
Total 
Purpose eod e : 
Area code 
Gear cond. eod e : 
Volid it.y eode : 
150 JO S p eed: 45 
Lom1 W 1623 
Jtn•1 0 
1000. 71 CATCK/HOUR: 4618 . 66 
CATCH/HOUR \ OP' TOT. C 
v e i.ght nw:ili e rs 
4 336 . 1 5 594277 
270 . 92 47215 
7 . 38 715 
3 . 1 4 s 
1618 .1 9 
93 . 68 
5 . 87 






01\. FP.IDTJO!' UANSEN 
DATE: 2 7 / 6/02 
PROJECT:W3 PP.OJECT STATION: 1670 
GEAR TYPE: 8T Uo: 8 POSITION: L4t U 1711 
:start otop durat.ion t..on 9 W 1 612 
TIME :09 : 3 7: 24 09:07: 32 )0 f11..1n l Purpo!)e eode : 
J..OG : 2145.98 2117.36 1.48 Ar e4 eode : 
FDEPTH: 16 19 Ge4rCond.cod e : 
BDEPTH: 16 19 V.slidlty eode : 
Tov 1n9 dir: 358ø Wire out : 100 :m Speed: 30 :tn"10 
Sorte d: 53 Kq T e-tal eotch: 116S. 30 CATCH/HOUR: 2330. 60 
S PECIES 
Chlor o!Sc:o&.bru::s c:hry::sur~ 
Sparu:r C:Cl4'rul e o::stlctu3 " 
Pol!l4do.::sy::s i n c:i::s u::s 
Galeoide o d ecoclactylu:t 
Pomoda::sy::s ) ub'il lln1 
Sphyrno l ev1n1 
Pl ectorh1nchu:1 t11Qd1t e rrone u3 
Bal1:1te ::s pun etatu::s 
Pa.9ruo aur 19a 
Carønx. rhonc:hu:i 
Zanobatu::s shoenle 1n11 
Epinephe lwi a en eus 
Drepane ofr icono 
P::seudupe-ne ue p r oye n::sl::i 
P.hinopte ro mo.rq1nota 
So rc:Hnella ourito 
Se l ene dor::sa l i:s 
Seol!.børoaoru~ tr1tor 
Total 
CATCH/HOUR \ OF TOT. C 
we igbt number:i 
1166. 00 10024 
224. 00 680 
210. 00 3360 
194 . 00 2760 
88. 00 320 
61.00 120 
60. 00 240 
~6.00 40 
42 . 00 80 
)8.00 ~00 
J2.00 40 
28 . 60 16 
28. 00 120 
26. 00 240 
22. 30 4 
20. 00 80 
20. 00 12 




9 . 01 
8 . 32 
3. 79 
2 . 15 
2 . 57 
2 . 40 
i. 90 
L 63 










DR. fl\IDTJOF NANSEN 
DATE: 27/ 6/02 
PP.OJECT:W3 
GEAR TYPE: BT No : 8 
PROJECT STAT ION: 1611 
POSITIOH: L4t N 1116 
:start :stop durot ion Lon9 w 1641 
TIHE' :13 :06: 22 13:16:12 30 (sun) 
LOG : 2195 . 09 2186.59 1.48 
fOEPTH: 195 1 97 
BDEPTH: 195 1 97 
Purpo:.e eode: 
Area c:ode 
Ge arCond. code : 
Yolldt ty c:od.e : 
Toving d .i r: 1800 Wue out: 650 m. Speed: 30 kn•lO 
Sorted: 93 Kg 
SPECIES 
Chl orophthal iaU:J 4llanttc:u:t 
Car anx r honch\ls 
He r luC'c:iu:J polll 
Syntt9rop:ll 1ueroløpizr 
Todo.rop:11!ll e ble.Me 
Pt e rothr1:i::rn:1 b 1t lloc1 
Sc:ombør )o.ponicu:i 
Tr.s c hur u::i t r eca e , )Uven1le 
Zenop:i1:1- c:onc:hi f er 
Toto.I c:at ch: 
Trae hur u ::1 trac huru:t, Juvenile:i 
Hellcol•nu:i. d4c:tylopte r u::i 
Paro.peneeus lon91roe tr1:1 
)08. 79 CATCH/HOUR: 
CATCHJHOUR \ OF TOT. 
.... ~lght nw:lh e r:i 
169. 40 5810 27. 4 3 
153. 20 2:24 24. 81 
147.00 3610 23. 90 
lOS.00 13468 11. 00 
19. 60 i!:t2 :'.3.17 
14. 00 252 2 .21 
5. 32 56 0 . 96 
l. 68 HO o. 27 
1. 68 112 o. 21 
o. 28 28 0.05 
0 . 28 94 0.05 
O. H 29 o. 02 
Totol ~ 100. 00 
6)1 . 58 
c SAKP 
2815 
01\. FRIDTJOF NANSEN 
DATE: 2.7/ 6/0 2 
PROJECT;W3 
GEAR TYPE: PT No : 7 
PROJ ECT STA T ION: 1672 
start 
TIK.t : 22 :00 : 06 
LOG : 2256. 6 1 
:i t cp duro.t1on 
22 : 20 : 09 20 læirn) 





TDVll'\9 d i r: 3580 W.1.re out: 
Sor t•d: 28 Xq 
S PEClES 
Bra c hydeute r u3 our 1 tU:ll 
Ch loroscombrus c hry ::sur u:1 
Poma.da.:1y:1 )ube lln1 
Sard1nella m.a.de r e n:n.:i: 
s elen e d o r:ioli s 
Sp.aru!S c:o.e ruleo:i tictu.:J 
Rh12op r- i o nod o n o. cutuc 
Orepone o.frl.c:ana 
G4leo1de :J d ec:acLsc:tylu:i 
Rhlnoptora morqinota 
Sphyr a e na quo.c hancho 
Lept oeh.ar ia:i zrmi.thl.l. 
Alectl. :J alexo.ndr1nu:i: 
P::ieudupcn e u:1 praye n1uzr 
Tr1ch1uru:i l e pturu:t 
Pe nAe uei notloli:i 
Total catch: 
FOS IT ION: La t 11 1648 
Lon9 W 1625 
Pu.rpo:te c:ode: 
Are a code 
GearCond. code: 
Valid i ty c oda: 
160 m. speed: 30 kn• 10 
243. 5.3 CATCK/HOUR: 
CATCH/ HOUR \ or TOT. 
v u ght nu=ber~ 
344. 40 4326 41.14 
79. 20 816 10. 81 
~ 5.20 Z64 7 . 56 
48.00 672 6. 57 
43. 20 4' 6 !>. 91 
39 . 60 120 5.4 2 
29. 70 l2 4. 01 
28.80 192 3. 9 4 
16. 80 168 2. 30 
16. 6') 3 ~ - 28 
14. 40 ,. 1. 91 
5. 55 6 o. 7 6 
3. 60 24 o. 49 
2. 40 24 0 . 33 
2 . 2!! 3 0. 31 
1.20 
" 




Total -nG.95 10iJ:05 
Annex Il Instruments and fishing gear used 
The Simrad EK-500, 38kHz echo scientific sounder was used during the survey for fish 
abundance estimation. The Bergen Echo Integrator system (BEI) logging the echogram 
raw data from the sounder, was used to scrutinize the acoustic records, and to allocate 
integrator data to fish species. All raw data was stored to tape, and a backup of the 





Bottom detection menu 
Transducer depth 5.5 - 7.5 m 
Absorption coeff. 10 dB/km 
Pulse length medium (lms) 
Bandwidth wide 
Max power 2000 Watt 
2-way beam angle -21.0 dB 
SV transducer gain 27.01 dB 
TS transducer gain 27.26 dB 
Angle sensitivity 21.9 
3 dB beamwidth along. 7 .1 ° 
3 dB beamwidth athw. 6.9° 
Alongship offset 0.07° 
Athwardship offset 0.03° 
Echogram 
Bottom range 
Bottom range start 
TVG 
Sv colour min 
TS Colour minimum 
Range 
TVG 





20 log R 
-67 dB 
-60 dB 
0-50, 0-100, 0-150, 0-250 or 0-500m 
20 log R 
-60 dB 
-40 dB 
A calibration experiment using a standard copper sphere was performed in False Bay, 
South Africa 22 April 2002. 
Fishing gear 
The vessel has two different sized "Åkrahamn" pelagic trawls and one "Gisund super" 
bottom trawl. For all trawls, the Tyborøn, 7.8m2 (1670 kg) trawl doors were used. 
Complete drawings of the trawls used are included. 
Annex ill Pooled length distributions by species 
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Annex IV Estimated number and biomass by Iength-groups and sectors 
Mauritania, June 2002 
Sardinella aurita 
N (thousands) Biomass (tonnes) 
Length St.Louis- Cape Timiris- TOTAL St.Louis- Cape Timiris- TOTAL 




8 15 030 15 030 89 89 
9 121 866 121 866 1 003 1 003 
10 602 422 602 422 6 695 6 695 
11 655 222 655 222 9 566 9 566 
12 41 492 388 537 430 029 778 7 285 8 063 
13 1203256 473 288 1 676 544 28 420 11 179 39 599 
14 1410715 873 656 2 284 371 41 287 25 569 66 856 
15 1 078 782 745 366 1 824 148 38 566 26 646 65 212 
16 41 492 549 528 591 020 1 789 23 698 25 487 
17 41 492 235 289 276 781 2 135 12 106 14 240 
18 12 325 12 325 749 749 








27 2 941 2 941 587 587 
28 14 703 16 655 31 358 3 267 3 701 6 969 
29 29 405 62 302 91 707 7 247 15 355 22 602 
30 20 584 33 310 53 894 5 607 9 073 14 679 
31 32 346 62 302 94 648 9 706 18 694 28 400 
32 20 584 124 604 145 187 6 783 41 063 47 847 
33 5 881 249 208 255 089 2 123 89 943 92 065 
34 17 643 431 795 449 438 6 955 170 218 177 173 
35 2 941 323 846 326 787 1 263 139 090 140 353 
36 107 949 107 949 50 393 50 393 
37 62 302 62 302 31 540 31 540 
38 
39 
TOTAL 3 964 254 6 159 125 10 123379 156 513 694 533 851 045 
Annex IV continued 
Mauritania, June 2002 
Sardinella maderensis 
N thousands) Biomass (tennes) 
Length St. Louis- Cape Timiris- TOTAL St. Louis- Cape Timiris TOTAL 






10 20 514 20 514 228 228 
11 75 218 75 218 1 098 1 098 
12 20 514 20 514 385 385 












25 10 373 10 373 1 651 1 651 
26 10 373 10 373 1 853 1 853 
27 17 21 1 17 211 3 436 3 436 
28 30 887 30 887 6 864 6 864 
29 24 743 24 743 6 098 6 098 
30 38 882 38 882 10 591 10 591 
31 53 021 53 021 15 909 15 909 
32 28278 28 278 9 319 9 319 
33 21 208 21 208 7 654 7 654 
34 14139 14 139 5 574 5 574 






TOTAL 386 334 386 334 76 894 76 894 
Annex IV continued 
Mauritania, J une 2002 
Trachurus trecae 
N (thousands Biomass (tonnes 
Length St. Louis- Cape Timiris- TOTAL St. Louis- Cape Timiris TOTAL 
cm Cape Timiri~ Cape Blanc Cape Timiris Cape Blanc 
4 93 086 93 086 81 81 
5 559 914 1 178 227 1 738 141 894 1 882 2 776 
6 1 959 698 7 137104 9 096 802 5 167 18 816 23 983 
7 5 355 147 11 305 765 16 660 912 21 688 45 788 67 477 
8 7 521 450 7 871 412 15 392 862 44 343 46 407 90 750 
9 19 720 654 15280312 35 000 965 162 317 125 769 288 086 
10 8 647 064 10 934 190 19 581 254 96 097 121 514 217 610 
11 2 159 606 2 443 513 4 603 120 31 531 35 676 67 207 
12 1 934 055 72 667 2 006 721 36 264 1 363 37 626 
13 170 317 170 317 4 023 4 023 




TOTAL 48 052 234 56 316 276 104 368510 403 035 397 296 800 332 
Annex IV continued 
Mauritania, June 2002 
Caranx rhonchus 
N (thousands) Biomass (tannes) 
Length St. Louis- Cape Timiris- TOTAL St. Louis- ~ape Timiris TOTAL 








12 290 290 5 5 
13 2290 2290 54 54 
14 4 307 4 307 126 126 
15 1 553 1 553 56 56 
16 1 106 1106 48 48 
17 961 961 49 49 
18 1 704 1 704 104 104 
19 223 223 16 16 
20 441 441 36 36 
21 369 369 35 35 
22 374 374 41 41 
23 810 810 101 101 
24 514 514 73 73 
25 1 106 1 106 176 176 
26 1 268 1 268 227 227 
27 441 441 88 88 
28 369 369 82 82 
29 447 447 110 110 
30 73 73 20 20 









40 5 667 5 667 3 614 3 614 
41 7 557 7 557 5 185 5 185 
42 22 670 22 670 16 706 16 706 
43 43 450 43 450 34 334 34 334 
44 41 561 41 561 35159 35 159 
45 37 783 37 783 34166 34 166 
46 28 337 28 337 27 352 27 352 
47 17 002 17 002 17 493 17 493 
48 5 667 5 667 6 207 6207 
49 1 889 1 889 2 200 2 200 
50 
TOTAL 230 300 230 300 183 884 183 884 
Annex IV continued 
Mauritania, June 2002 
Sardina pilchardus 
N (thousands Biomass ' tennes) 
Length Cape Timiris- TOTAL Cape Timiris- TOTAL 









9,0 45 612 45 612 296 296 
9,5 456 115 456 115 3 467 3 467 
10,0 866 619 866 619 7 653 7 653 
10,5 2 052 518 2052518 20 909 20 909 
11 ,0 3 668 818 3 668 818 42 835 42 835 
11 ,5 1 988 233 1 988 233 26 448 26 448 
12,0 1 239776 1 239 776 18 688 18 688 
12,5 792 091 792 091 13 462 13 462 
13,0 3 309 462 3 309 462 63128 63 128 
13,5 7 916 881 7 916 881 168 763 168 763 
14,0 6 542 446 6 542 446 155 238 155 238 
14,5 4825143 4 825 143 126 970 126 970 
15,0 2 576 873 2 576 873 74 940 74 940 
15,5 1515825 1515825 48 563 48 563 










21,0 133 382 133 382 10 495 10 495 
21 ,5 98 264 98 264 8 291 8 291 
22,0 131 018 131 018 11 834 11 834 
22,5 98 264 98 264 9 487 9 487 
23,0 98 264 98 264 10 127 10 127 
23,5 131 018 131 018 14 393 14 393 
24,0 
24,5 
TOTAL 38 715 902 38 715 902 844 053 844 053 
Annex IV continued 
Mauritania, June 2002 
Engraulis encrasicolus 
N (thousands) Biomass (tannes 
Length Cape Timiris- St. Louis- TOTAL Cape Timiris- St. Louis- TOTAL 








8,5 280 500 92 381 372 880 1 015 334 1 349 
9,0 1 708 565 242 273 1 950 837 7 302 1 035 8 338 
9,5 5 219 021 309 674 5 528 695 26 121 1 550 27 671 
10,0 2 964 722 255 329 3 220 052 17 240 1 485 18 725 
10,5 3 407 796 656 587 4 064 383 22 861 4 405 27 266 
11 ,0 3 277 096 800 381 4 077 477 25 197 6154 31 350 
11 ,5 1 500 960 708 133 2 209 093 13 149 6 203 19 352 
12,0 42 381 1 078 563 1 120 944 421 10 706 11 127 
12,5 772 688 772 688 8 648 8 648 
13,0 575 965 575 965 7 235 7 235 














TOTAL 18 401 040 5 602 203 24 003 243 113 305 49 303 162 609 
Annex IV continued 
Mauritania, June 2002 
Scomber japonicus 
N (thousands Biomass {tonnes) 
Length St. Louis- Cape Timiris- TOTAL St. Louis- Cape Timiris- TOTAL 








12 8 949 8 949 147 147 
13 125 289 125 289 2 589 2 589 
14 331 120 486 331 606 8479 12 8 492 
15 268 475 5 837 274 313 8 398 183 8 581 
16 134 238 5 837 140 075 5 065 220 5 286 
17 44 746 3 892 48 637 2 014 175 2 190 
18 35 797 486 36 283 1 904 26 1 930 
19 35 797 1 946 37 742 2 230 121 2 351 
20 8 949 2 919 11 868 648 211 859 
21 486 486 41 41 



















TOTAL 993 359 22 863 1 016 222 31 475 1 082 32 557 
Annex V Regional estimates 
Sardine (Sardina pilchardus ) 
MOROCCO & MAURITANIA, May-June 2002 
Length C.Jubv-C.Cantin C.Boiador-C.Juby C.Blanc-C.Bojador C.Timiris-C.Blanc Total 
cm ton nes N millions tonn es N millions tonn es N millions tonn es N millions tonn es N millions 
5 81 60 127 93 209 153 
-
6 6 204 2 755 502 223 6 706 2 978 
7 9 480 2 740 995 288 114 33 10 589 3 061 
8 8 756 1 739 833 165 419 83 10 007 1 987 
9 40 265 5 727 540 77 4 148 590 3 763 502 44 953 6 394 
10 39 352 4146 194 20 17 787 1 874 28 561 2 919 57 332 6 040 
11 25 137 2 016 362 29 33 139 2 657 69 283 5 657 58 639 4 702 
-·---
12 10 568 660 1 690 106 33 030 2 062 32 150 2 032 45 288 2 828 
13 15 861 786 8 805 436 97 414 4 828 231 890 11 226 122 079 6 051 
14 25 138 1 006 18 205 728 90 202 3 608 282 208 11 368 133 545 5 342 
15 23 396 766 21 646 709 33 941 1 112 123 503 4 093 78 982 2 587 
16 101 098 2 745 43 247 1 174 17 660 479 8 068 229 162 005 4 398 
17 138 584 3 153 66 223 1 507 37 284 848 242 091 5 509 
-·· 
18 90 756 1 748 38 658 745 158 148 3 046 287 562 5 539 
19 44 795 737 7 669 126 366 421 6 026 418 885 6 889 
20 5 907 84 3 071 43 243132 3442 252 110 3 569 
21 1 283 16 3 254 40 187 391 2 299 18 786 232 191 928 2 355 
22 21 845 234 448 996 4 807 21 322 229 470 841 5 041 
23 25 756 242 569 134 5 348 24 519 229 594 890 5 590 
24 5 602 46 501 536 4 159 507 139 4 205 







Total 586 663 30 882 271 000 7 045 2 924 046 47 922 844 053 38 716 4 625 762 124 565 
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Annex V, page 2 
Round sardinella (Sardinella aurita) 
SENEGAL - THE GAMBIA - MAURITANIA - MOROCCO, May-July 2002 
Length Number in millions Biomass in tonnes 





8 15,0 15,0 89 89 
9 121,9 121,9 1 003 1 003 
10 602,4 602,4 6 695 6 695 
11 655,2 655,2 9 566 9 566 
12 430,0 430,0 8 063 8 063 
13 1676,5 1 676,5 39 599 39 599 
14 2284,4 3,5 2 287,8 66 856 99 66 955 
15 1824, 1 4,1 1 828,2 65 212 143 65 354 
16 591 ,0 4,1 595,1 25 487 172 25 659 
17 276,8 27,4 304,2 14 240 1 379 15 620 
18 12,3 63,5 75,9 749 3 781 4 531 
19 12,3 83,2 95,5 877 5 797 6 674 
20 63,1 63,1 5 111 5 111 
21 107,4 107,4 10 034 10 034 
22 48,2 48,2 5 160 5 160 
23 42,0 23,7 65,7 5 228 2 891 8 119 
24 67,5 24,9 92,4 9 531 3 436 12 967 
25 73,0 22,6 95,6 11 617 3 530 15 147 
26 89,4 6,0 95,4 15 971 1 053 17 025 
27 82,1 2,9 85,1 16 393 587 16 980 
28 51 , 1 31,4 82,4 11 354 6 969 18 323 
29 25,5 91,7 3,5 120,7 6 296 22 602 834 29 732 
30 53,9 53,9 14 679 14 679 
31 94,6 3,5 98,1 28 400 1 016 29 415 
32 145,2 6,9 152,1 47 847 2 231 50 078 
33 255,1 18,3 273,4 92 065 6 478 98 544 
34 449,4 50,2 499,6 177 173 19 367 196 541 
35 326,8 65,8 392,6 140 353 27 663 168 016 
36 107,9 79,0 186,9 50 393 36 098 86 491 
37 62,3 48,5 110,8 31 540 24 039 55 579 













Total 430,6 10123,4 766,2 11 320,2 76 391 851 045 165 144 1 092 580 
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Annex V, page 3 
Flat sardinella (Sardinella maderensis) 
SENEGAL-THE GAMBIA- MAURITANIA- MOROCCO, May-July 2002 
Length Number in millions Biomass in tannes 




8 25,5 25,5 151 151 
9 51 , 1 51 , 1 421 421 
10 25,5 20,5 46,1 284 228 512 
11 75,2 75,2 1 098 1 098 
12 20,5 20,5 385 385 
13 6,8 6,8 162 162 
14 3,4 3,4 100 100 
15 28,9 28,9 1 035 1 035 
16 6,8 6,8 293 293 
17 13,6 13,6 700 700 
18 59,7 59,7 3 626 3 626 
19 75,2 75,2 5 352 5 352 
20 72,3 72,3 5 978 5 978 
21 284,8 284,8 27175 27175 
22 315, 1 315,1 34458 34458 
23 815,3 815,3 101 578 101 578 
24 1252,2 1252,2 176 778 176 778 
25 660,3 10,4 670,7 105 105 1 651 106 756 
26 199,4 10,4 209,8 35 627 1 853 37 480 
27 69,1 17,2 86,3 13 788 3 436 17 224 
28 10,7 30,9 41,6 2 373 6 864 9 237 
29 24,7 24,7 6 098 6 098 
30 25,5 38,9 64,4 6 958 10 591 17 549 
31 53,0 53,0 15 909 15 909 
32 28,3 28,3 9 319 9 319 
33 21 ,2 21,2 7 654 7 654 
34 14, 1 14, 1 5 574 5 574 
















Total 3994,5 386,3 4380,8 521 779 76 894 598 673 
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Annex V, page 4 
Anchovy (Engraulis encrasicolus ) 
MOROCCO, May-June 2002 
Length C.Juby-C.Cantin C.Blanc-C.Juby Total 
cm tonn es N millions ton nes N millions tannes N millions 
5 56 62,2 1 1,2 57 63,4 
6 616 415,2 18 12,0 634 427,2 
7 1 610 706,9 90 39,6 1 701 746,5 
8 3 431 1 034,6 110 33,1 3 541 1 067,7 
9 2 151 464,5 806 174,2 2 957 638,7 
10 3 368 538,7 4 704 752,4 8 071 1 291 ,2 
11 6 886 838,5 7 383 898,9 14 269 1 737,4 
12 14 359 1 361,4 2 008 190,4 16 366 1 551,8 
13 6 005 452,0 647 48,7 6 652 500,7 
14 796 48,4 464 28,2 1 260 76,6 






Total 39 277 5 922,4 16 374 2185,8 55 651 8 108,2 
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Annex V, page 5 
Atlantic horse mackerel (Trachurus trachurus) 
MOROCCO, May-June 2002 
Length C.Juby-C.Cantin C.Blanc-C.Juby Total 
cm ton nes N millions ton nes N millions tonn es N millions 
5 
6 
7 1 0,2 15 4,2 16 4,4 
8 294 57,1 294 57,1 
9 11 1,6 2 073 287,9 2 084 289,4 
10 59 6,0 9 181 944,2 9 240 950,2 
11 76 6,0 15 160 1 186,7 15 236 1 192,6 
12 51 3,1 7 273 443,3 7 324 446,4 
13 31 1,5 1 512 73,2 1 543 74,7 
14 72 2,8 353 13,8 425 16,6 
15 34 1, 1 664 21,2 698 22,3 
16 9 0,2 9 ,2 
17 414 9,2 414 9,2 
18 25 0,5 207 3,9 232 4,4 
19 351 5,6 693 11, 1 1 044 16,8 
20 325 4,5 8 837 122,1 9 162 126,6 
21 558 6,7 45 937 550,3 46 495 556,9 
22 250 2,6 25 512 266,6 25 762 269,2 
23 208 1,9 13 242 121 ,5 13 449 123,4 
24 58 0,5 5 135 41,6 5 193 42,0 
25 13 977 100,3 13 977 100,3 
26 13 525 86,5 13 525 86,5 
27 8 039 46,0 8 039 46,0 
28 6 782 34,9 6 782 34,9 
29 6 135 28,4 6 135 28,4 
30 57 0,2 2 230 9,4 2 287 9,6 
31 1 746 6,7 1 746 6,7 
32 1 438 5,0 1 438 5,0 
33 
34 
35 446 1,2 446 1,2 
36 323 0,8 679 1,7 1 002 2,5 
37 1 226 2,8 1 226 2,8 
38 2 842 5,9 2 842 5,9 
39 7163 13,8 7 163 13,8 
40 9 044 16,2 9 044 16,2 
41 6 646 11, 1 6 646 11 '1 
42 6 373 9,9 6 373 9,9 
43 8200 11 ,9 8 200 11 ,9 
44 2 048 2,8 2 048 2,8 
45 
46 668 0,8 668 ,8 




Total 46 485 121 ,3 191 053 4477 237 538 4 598 
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Annex V, page 6 
Cunene horse mackerel (Trachurus trecae) 
SENEGAL - THE GAMBIA - MA URIT ANJA - MOROCCO, May-July 2002 
Length Number in millions Biomass in tannes 
cm Senegal Mauritania Morocco Total Senegal Mauritania Morocco Total 
4 93,1 91,1 81 81 
5 1 738, 1 1 737, 1 2 776 2 776 
6 5,2 9 096,8 9 102,0 14 23 983 23 997 
7 183,6 16 660,9 16 844,5 744 67 477 68 220 
8 294,2 15 392,9 39,8 15 726,9 1 735 90 750 205 92 690 
9 91,2 35 001,0 278,6 35 370,7 750 288 086 2006 290 843 
10 132,8 19581 ,3 46,4 19 760,5 1 476 217 610 451 219 538 
11 171 ,6 4603,1 19,9 4 794,6 2 506 67 207 254 69 967 
12 50,5 2 006,7 2 057,2 946 37 626 38 572 
13 9,7 170,3 39,7 219,8 230 4 023 821 5 074 
14 5,7 24,3 6,6 36,7 167 712 170 1 049 
15 19,9 19,9 621 621 
16 59,6 59,6 2247 2 247 
17 
18 39,7 39,7 2112 2 112 
19 
20 10,8 29,5 40,3 894 2134 3 027 
21 140,5 140,5 13 407 13 407 
22 291 ,8 52,4 344,2 31 913 5012 36 925 
23 205,4 142,8 348,2 25 587 15569 41 156 
24 43,2 606,5 649,8 6104 74925 81 029 
25 328,1 328,1 45699 45 699 
26 83,7 83,7 13082 13 082 
27 97,8 97,8 17087 17 087 
28 49,1 49,1 9546 9 546 























Total 1 636,4 104 368,5 1 951,7 107 956,7 86 473 800 332 195 120 1 081 925 
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Annex V, page 7 
Chub mackerel (Scomber japonicus ) 
MOROCCO- MAURITANIA, May-June 2002 
Length C.Juby-C.Cantin C.Blanc-C.Juby C.Blanc-C.Timiris C.Timiris-St.Louis Total 







10 17 1,8 17 1,8 
11 293 23,0 21 1,6 314 24,6 
12 721 44,0 251 15,3 147 8,9 1 119 68,2 
13 3502 169,5 1 720 -83,2 2 589 125,3 7 811 378,0 
14 1 422 55,5 1 739 67,9 12 0,5 8 479 331 ,1 11 653 455,0 
15 1 400 44,7 956 30,6 183 5,8 8 398 268,5 10 937 349,6 
16 1 412 37,4 779 20,6 220 5,8 5 065 134,2 7 476 198, 1 
17 6 710 149,0 666 14,8 175 3,9 2 014 44,7 9 566 212,5 
18 11 841 222,6 532 10,0 26 0,5 1 904 35,8 14 303 268,9 
19 18 690 300,1 1 402 22,5 121 1,9 2 230 35,8 22 443 360,3 
-
20 6 040 83,5 2 547 35,2 21 1 2,9 648 8,9 9 446 130,5 
21 2 401 28,8 2 898 34,7 41 0,5 5 340 64,0 
22 1 745 18,2 4 028 42,1 93 1,0 5 866 61 ,3 
23 1 226 11,2 5 307 48,7 6 533 59,9 
24 850 6,9 7 383 59,8 8 233 66,6 
25 692 5,0 7 191 51,6 7 883 56,6 
26 473 3,0 21 978 140,6 22 450 143,6 
27 428 2,4 36 981 211,7 37 409 214,1 
28 235 1,2 34 976 179,9 35 210 181, 1 
29 545 2,5 21 214 98,4 21 759 100,9 
30 1 558 6,5 11 701 49,1 13 258 55,6 
31 2 141 8,2 8 581 32,7 10 721 40,8 
32 993 3,4 6 816 23,6 7 809 27, 1 
33 629 2,0 5 289 16,7 5 918 18,7 
34 62 0,2 1 682 4,9 1 744 5,1 
35 136 0,4 3 808 10, 1 3 945 10,5 
36 2 362 5,8 2 362 5,8 
37 80 0,2 11 570 26,1 11 651 26,3 
38 13 082 27,3 13 082 27,3 
39 2 711 5,2 2 71 1 5,2 
40 1 306 2,3 1 306 2,3 
41 1 405 2,3 1 405 2,3 




Total 66 241 1 231 ,2 223 385 1 376,2 1 082 22,9 31 475 993,4 322 182 3 623,6 
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